jar, is associated with the ends of the secondary. Even when no jar is applied, the capacity of the secondary itself acts in the same direction and allows the formation of the current. Whether partly due to a jar or not, it will be convenient for the present to regard the capacity as associated with the terminals only of the secondary wire. Under these circumstances the secondary current follows the laws laid down by Kelvin in 1853, the same in fact as govern all vibrations in which there is but one degree of freedom. If the resistance is not too high, the current is oscillatory. After the lapse of one quarter of a complete period of these oscillations, the current vanishes, and the whole remaining energy is the potential energy of electric charge. If the resistance of the secondary wire can be neglected (so far as its influence during this short time is concerned), the potential energy of charge is the equivalent of the original energy of the secondary current at the moment after the break. In the case of no magnetic leakage, this is again the same as the energy of the primary current before break.
On these principles it is easy to calculate a limit for the maximum potential-difference at the terminals of the secondary, or for the spark-length, so far as this is determined by the potential-difference. For if q be the capacity at the secondary terminals, V the maximum potential-difference, the energy of the charge is ^ q V'2, and this can never exceed the energy of the primary current before break, viz., \L&. The limit to the value of V is accordingly
.............................. (4)
and it is proportional to the primary current.
So long as the iron can be treated as ideal, the above formula holds good, and upon the supposition of a sufficiently sudden break there seems to be no reason why it should not afford a tolerable approximation to the actual maximum value of V. The proportionality between spark-length and primary current was found to hold good in Walter's experiments over a considerable range.
When the core is very long in proportion to its diameter, or when it approximates to a closed circuit, the behaviour of the iron may deviate widely from that described as ideal, and the quantity denoted by L has no existence. But the principle remains that the energy of charge at the moment preceding the secondary spark cannot exceed, though it may somewhat closely approach, the energy of the primary current before break.
We have next to consider how the energy of the primary current is to be reckoned, and here we encounter questions as to which opinion is not yet undivided. The general opinion would, 1 suppose, be that the bodily magnetization of the iron represents a large store of available energy. Ifpresent to mv mind when I wrote the passager Wh-wcnnlrkrri^al     anrl    -nr\farently interferes with the suddenness of the break. The poles of the condenser should be connected as directly as possible with the two pieces of metal between which the break takes place. In the vast masses, in comparison with the ultimate molecules of matter, and their action can only be considered as an irregular tearing up by the roots of every projection that may occur in the surface. So that, in fact, a surface artificially polished must bear some-r on both sides, and a relatively feeble central image. The case is thus approximately the same as when in Abbe's experiment all spectra except the first (on the two sides) are blocked out.
